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¢ TREES — no window 


Clear View 


Dish Pattern Simulation 


Ansoft HFSS 


More detail than 
measurement 
No reflections 
See affect of 


focus, zoom, and 
tilt 
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Axial Displacement of Feed Re tet from Focus, in C 
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Plot the gain vs focus shift 


Dish with Axial Feed Displacement 
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Feed Aperture Position in Wavelengths from Dish Focal Point 


¢ As Feed moves toward reflector, pattern 
gets wider, gain decreases (Conservation 
of Energy) 

¢ Other direction similar 

¢ Focus is critical for deep dish 
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How to focus accurately 


¢ Range > 50x Rayleigh Distance (Imbriale) 
— Not practical for EME dish 

¢ Sun Noise 

¢ Celestial Sources (Larger dishes) 


Defocus Distance in Wavelengths 


Dish Focusing Error vs Range Length 


Range Length - Multiples of Rayleigh Distance 


Defocus Distance in Wavelengths 


Dish Focusing Error at Various Range Lengths 


W1GHZ 2009 


Range Length = 
1/2 Rayleigh 


Rayleigh Distance 


2x Rayleigh 


Normal antenna range ~= Rayleigh Distance 
Focus at infinity = measured gain ~1 dB low 


Focus on range = real gain ~ 1 dB low 
— Feed will be too far from reflector 


Focus at 5x Rayleigh Distance = tiny error 
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Offset Dish 


18 inch DSS Dish, 
W2IMU dual-mode feed 


15.7 wavelengths 
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¢ More gain ooo 
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sidelobes eons 


- Same oe ss 
beamwidth 


18 inch DSS Dish, 
Skobelev optimized 
dual-mode feed 


646+ 26088 6 
646+ 26088 ‘2 
666+ 26888 "bh 
B46+ 36088 '9 
AGG+ 26088 'S 
THG+ 36886 'T 
THG+ 38882 'T 
TGG+ 268Gb 'T 
THG+ 36089 *'T 
THG+ 2688s 'T 
TEG+ 26888 “2 
THG+ 268s “2 
THG+ 368Gb 2 
THG+ 36889 *2 
THG+ 2688s “2 
THG+36o86 '¢ 
THG+ 2882'S 


= 
O 
mjd 
O 
© 
Cafe 
a) 
— 
O 
mjd 
Soe 
® 
Y) 
© 
O 
RZ 
cD 
00 
© 
oO 
® 
® 
LL 


(LEVOLALG) ap 


466+ 26008 '@ 
466+ 26608 2 
666+ 76008 *h 
460+? 6008 °9 
466+ 288088 *s 
746+ 26008 'T 
THG+2 enue 'T 
THG+ 2 G8Bh 'T 
TOG+ 38889 *T 
THG+ 26088 'T 
THG+ 26088 2 
TAG+F6aRe *2 
T+ 3aGGGh ‘2 
THG+36G89 *2 
TAG+ 26888 *2 
THa+ 26008 'S 
THG+ Gabe *E 


(LEVOLALG) GP 


Se 
O 
= 
O 
© 
Cafe 
a) 
Same 
O 
= 
Se 
® 
Y) 
© 
O 
RR 
CO 
co 
rT 
Oo 
® 
® 
LL 


BEE+ 2 BEBE 
BGE+ FABER '< 
BGE+ SHH 'h 
BEE+ 2 6RE 9 
BHB+ 2 BRE 8 
THE+26HEE *T 
THE+ Abbe 'T 
TH+ 26HEh 'T 
Tet 2 8HR9 *T 
Flt 2 8R9 'T 
THb+ 2 68RH '< 
THB+SHbbS '< 
THE+ FRE 
THB+F6He9 2 
THE+46HR8 ‘2 
THE+ F6RE ES 
THB+ Abbe 5 


downtilt 
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Axial feed shift tilts pattern 
— Closer tilts up 
— Away tilts down 


Maximum gain — only small decrease 
Axial gain — decrease due to pattern tilt 


¢ Beam Scanning 
¢ Multiple feeds — several bands 


¢« Lateral Feed shift causes beam shift in 
opposite direction 


Shifted Focus follows Petzval Surface 
— Parabola with 12 radius of curvature 
— Tangent to focal plane at focus 


Shifted Focus farther away from reflector 
Adjust for Maximum Gain 


Shift - Maximum Gain Contour 


TOWARD 


tTowaRD. 
REFLECTOR 


— WAVELENGTHS TO LEFT OF FOCUS 
5 a 2 | 
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SCANNING LIMIT FOR 14B 
LOSS OF GAIN 


f/D = 1.0 


0.25 


REGION THIS SIDE OF 
HEAVY LINES—APPROX- 
IMATION IS BETTER THAN 4/4 


to 100 
NUMBER OF BEAMWIDTHS SCANNED 
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Feed Pointing 


FID = 0, 433 
Did= M4 
cos? @ PATTERN 
FEED ATX = -5.8, 
Z=0.5 
H PLANE SCAN 
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APERTURE RADIUS, wavelengths 


straight 
Ahead 
Best 


¢ Move feed in or out to broaden pattern 
¢ Easier to find signals 
BUT 


Maximum beamwidth increase ~3 times 


Gain ~10 dB lower at 3X beamwidth 

Gain never higher anywhere than focused 
SO zoom only finds strong signals 

Small shift can fill in null around main beam 


¢ Align bearing accurately 
— Beacon 
— Sun 


— Compass 
¢ Know your pattern 
¢ Search by 2 beamwidth 


— For 4 degree beam, move in 2 degree steps 


Tilt 


¢ A few degrees uptilt can enhance 
terrestrial signals 


¢ More for rain scatter 
¢ Offset zoom = tilt 
— Bad idea — no intuitive reference for level 


Summary 
Accurate focus is important, especially for 
deep dishes 


Sun noise or celestial source needed for 
accurate focus 


Lateral shifted feed adjusted independently 
Zoom has little benefit 

Tilt is useful, best done mechanically 
Location of dish is important 
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